Hepatic levels of cytosolic, microsomal and 'mitochondrial' epoxide hydrolases and other drug-metabolizing enzymes after treatment of mice with various xenobiotics and endogenous compounds.
This study was performed in order to study the response of epoxide hydrolases in different subcellular compartments of mouse liver to treatment with various compounds. Male C57BL/6 mice were treated with 31 different compounds--including traditional inducers of xenobiotic-metabolizing systems, liver carcinogens, stilbene derivatives, endogenous compounds and various other drugs and xenobiotics. The effects on liver somatic index; protein contents in 'mitochondria', microsomes and cytosol prepared from the liver; epoxide hydrolase activity towards trans- or cis-stilbene oxide in these three fractions; microsomal cytochrome P-450 content; cytosolic and 'mitochondrial' glutathione transferase activity and cytosolic DT-diaphorase activity were then determined. Cytosolic epoxide hydrolase activity was induced by chlorinated paraffins, di(2-ethylhexyl)phthalate and clofibrate and depressed by alpha-naphthylisothiocyanate, 3-methylcholanthrene, benzil and quercitin. Radial immunodiffusion revealed similar changes in the amount of enzyme protein present, except for two cases, where the increase in amount was larger; and the enzyme seems to be inhibited by benzil. Microsomal epoxide hydrolase activity was induced by these same compounds and several others as well, including dibenzoylmethane, butylated hydroxyanisole and polychlorinated biphenyls. 'Mitochondrial' epoxide hydrolase activity towards trans-stilbene oxide was not affected by those compounds which induced the cytosolic enzyme, but increased about two-fold after treatment with 2-acetylaminofluorene, DL-ethionine, aflatoxin B1 and phenobarbital. There does not seem to be any co-regulation of different forms of epoxide hydrolase in mouse liver. In general small effects were observed on liver weight and protein contents in the different subcellular fractions. Polychlorinated biphenyls were the most potent of the 8 compounds which induced cytochrome P-450, while butylated hydroxyanisole induced cytosolic glutathione transferase activity to the highest extent. 'Mitochondrial' glutathione transferase activity was most induced by certain of the stilbene derivatives. The most potent inducers of DT-diaphorase activity were 3-methylcholanthrene, polychlorinated biphenyls and dinitrotoluene.